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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the magnetic-recording medium which has the back coat layer which does not damage a magnetic 
layer, in case it excels in endurance and a magnetic layer and a back coat layer rub in more detail about the magnetic- 
recording medium which has a back coat layer. 
[0002] 

[Description of the Prior Art] 

The magnetic-recording medium for a video tape or computer storage minds the magnetic head, and information is recorded 
and reproduced. At this time, by the magnetic-recording medium of a tape mold, since the method it runs while contacting 
the guide pin in the direct magnetic head or a transit path, a guide roll, a capstan, a pinch roller, etc. is taken, a magnetic layer 
and a back coat layer are in the environment which is always easy to wear out. Especially one of the purposes of back coat 
layer installation is transit stability, the transit path of a magnetic-recording medium is arranged in many cases so that a back 
coat layer, a guide pin, etc. may contact, and for this reason, in transit of the magnetic-recording medium of long duration, 
endurance of the back coat layer to contact with a guide pin etc. poses a problem. 
[0003] 

Generally, in order to improve the endurance of a back coat layer, making a back coat layer contain an inorganic pigment 
with the high Mohs hardness of an alumina etc. is known. For example, with a Mohs hardness of seven or more minerals fine 
particles are contained in a back coat layer, and the magnetic-recording medium by which what these minerals fine particles 
have in the range of 0.12-0.70-micrometer mean particle diameter is characterized by occupying 95% or more by number 
conversion is proposed by JP,10-312530,A. Moreover, a mean diameter contains inorganic powder as with a smaller than the 
thickness of the above-mentioned back coat layer Mohs hardness of five or more abrasives in layers other than the best back 
coat layer of a back coat layer (middle back coat layer), and the magnetic-recording medium characterized by not containing 
with a Mohs hardness of five or more inorganic powder on parenchyma in the above-mentioned best back coat layer is 
proposed by JP,1 1-86267, A. 
[0004] 

[Problem(s) to be Solved by the Invention] 

Especially, by the magnetic-recording medium for computer storage in recent years, while thin-fllm-izing and smooth nature 
of a magnetic layer are called for with the raise in recording density for the improvement of a magnetic parametric 
performance and an error, the endurance more than former is demanded of the magnetic-recording medium for the 
dependability of storage. 
[0005] 

However, if a back coat layer is made to contain an alumina, although the endurance of a back coat layer improves, the polish 
ability (capacity for a back coat layer to shave an object when contacting a back coat layer to an object) of a back coat layer 
will become high. It discovered that a magnetic layer and back coat layer will rub in case it will be repeatedly rolled round by 
the shape of a roll, if the polish ability of a back coat layer is high, since it is pulled out out of a cartridge for the record 
playback from the condition that the magnetic-recording medium is rolled round in the cartridge by the shape of a roll, it 
passes along the transit path in a store and it is again rolled round on a roll within the inside of equipment, or a cartridge, and 
especially a thin film and a smooth magnetic layer may be damaged. When it comes to the cause of an error, this blemish 
becomes the cause to which the fragment generated from the blemish in coincidence carries out instability of the transit the 
cause of the blinding of the magnetic head, and by depositing on a guide pin etc. 
[0006] 

Then, in case a back coat layer is made to carry out alumina content and this invention improves endurance, it aims at 

offering the magnetic-recording medium which stopped the polish ability of a back coat layer low. 

[0007] 

[Means for Solving the Problem] 

The magnetic-recording medium of this invention for attaining the above-mentioned purpose A magnetic layer is prepared in 
one field of a nonmagnetic base material on a non-magnetic layer and its non-magnetic layer at least. It is the magnetic- 
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recording medium by which the back coat layer is prepared in the field of another side. A back coat layer contains carbon 
black and an alumina at least as nonmagnetic powder. So that the longitudinal direction of the prismatic form Sendust bar and 
the transit direction of a magnetic-recording medium whose content (x) weight section and cross section of the alumina to the 
nonmagnetic powder 100 weight section except an alumina are a square may go direct Where the corner of the Sendust bar is 
perpendicularly stuffed into a back coat layer front face to 12 penetration include angles to the transit direction of a magnetic- 
recording medium It can set, when supporting by the tension of 0.526 N/cm per unit width of face and carrying out die-length 
50 m minutes of a magnetic-recording medium 1 **** by travel-speed 0.3 m/s. When width-of-face die-length (polish ability 
of back coat layer) (y) mum of the transit direction of the field formed of wear of the Sendust bar draws a graph with xy 
rectangular coordinates shaft, it is characterized by being within the limits surrounded by following four formula (1) - (4). 
y=4.6x+12.2 ... (1) 
y=4.1x+10.8 ...(2) 
y- 13 ... (3) 

r= 17 ... (4) 

[0008] 

As for the mean particle diameter of the alumina contained in a back coat layer, it is desirable that it is 0.15-0.23 

micrometers. 

[0009] 

In case a back coat layer is made to carry out alumina content and endurance is improved by such configuration, the polish 

ability of a back coat layer can be stopped low. 

[0010] 

It is because there are reinforcement effectiveness of the paint film by putting the fine particles of big mean particle diameter 
into the interior of a back coat layer and effectiveness of the wear- resistant improvement by the alumina exposed to the front 
face to make a back coat layer contain an alumina with high Mohs hardness. However, the abrasive material exposed to the 
front face has effectiveness in a wear-resistant improvement so that Mohs hardness is high, but a magnetic layer may be 
damaged in case a magnetic layer and a back coat layer contact and rub against coincidence, in order to make polish ability of 
a back coat layer high. 
[0011] 

Although the polish ability of a back coat layer will become low if the content of an alumina is lessened so that a magnetic 
layer may not be damaged, the reinforcement effectiveness and abrasion resistance become small. Moreover, although polish 
ability will become low since the alumina which exists in a front face is buried between other inorganic powder or binder 
resin and it stops fully exposing it to a front face if mean particle diameter of an alumina is made small, the reinforcement 
effectiveness of the alumina which exists in a back coat layer also becomes small, and sufficient endurance is not acquired. 
[0012] 

So, in this invention, while improving the endurance of a back coat layer by making a back coat layer contain an alumina, it 
can prevent a magnetic layer getting damaged by stopping the polish ability of a back coat layer low. Even if it makes 
sufficient amount to have the reinforcement effectiveness and abrasion resistance when this contractor uses the low alumina 
of polish ability as this approach as compared with the alumina applied conventionally contain, it can prevent becoming high 
by the time the polish ability of a back coat layer damages a magnetic layer. 
[0013] 

Evaluation of the following relative polish ability can be used as polish ability of an alumina. Producing an alumina slurry by 
the alumina 2 weight section and the water 98 weight section which are examined first, and carrying out constant feeding of 
this alumina slurry, a manganese zinc ferrite single crystal (111) side is ground on a buff, and the amount of polishes per unit 
time amount (die length which was able to shave the single crystal) is measured. Let this be relative polish ability as 
compared with the amount of polishes of a standard sample. The standard sample used AKP20 by Sumitomo Chemical Co., 
Ltd., and set this relative polish ability to 100 here. 
[0014] 

As a low alumina of relative polish ability, TM-DR made from Daimei Telecom Engineering Chemical industry, TM-DA, 
TM-DAR, etc. are mentioned, for example. Since, as for these aluminas, a particle does not have near and a big corner 
spherically, it is thought that relative polish ability is low. The content (x) weight section of an alumina to the nonmagnetic 
powder 100 weight section excluding [ the desirable content of these aluminas ] an alumina, And so that the longitudinal 
direction of the prismatic form Sendust bar and the transit direction of a magnetic-recording medium whose cross section is a 
square may go direct Where the corner of the Sendust bar is perpendicularly stuffed into a back coat layer front face to 12 
penetration include angles to the transit direction of a magnetic-recording medium It can set, when supporting by the tension 
of 0.526 N/cm per unit width of face and carrying out die-length 50 m minutes of a magnetic-recording medium 1 **** by 
travel-speed 0.3 m/s. When width-of-face die-length (y) (polish ability of back coat layer) mum of the transit direction of the 
field formed of wear of the Sendust bar draws a graph with xy rectangular coordinates shaft, it is expressed within limits 
surrounded by following four formula (1) - (4). A slash shows this range to drawing 1 . 
[0015] 

y=4.6x+12.2 ... (1) 
y=4.1x+10.8 ...(2) 
y= 13 ... (3) 
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y= 17 ... (4) 
[0016] 

As for largest TM-DR (mean particle diameter of 0.23 micrometers) of mean particle diameter, the content 0.2 weight section 
((x) minimum values in the above-mentioned range) can also obtain the reinforcement effectiveness of a back coat layer, and 
abrasion resistance with the alumina made from Daimei Telecom Engineering Chemistry. If there are few contents than this, 
the sufficient reinforcement effectiveness and abrasion resistance will not be obtained. If the 1 .0 weight section is exceeded, 
the polish ability of a back coat layer will become high too much, and will damage a magnetic layer. The content of this TM- 
DR and the relation of the polish ability of a back coat layer express the above-mentioned ( 1 ) formula. In order to obtain the 
reinforcement effectiveness and abrasion resistance sufficient in smallest TM-DAR (mean particle diameter of 0. 1 5 
micrometers) of mean particle diameter since mean particle diameter is small, many contents are more nearly required than 
TM-DR, and the reinforcement effectiveness and abrasion resistance are obtained by making it contain more than the 0.55 
weight sections. However, if the 1.45 weight sections are exceeded, the polish ability of a back coat layer will become high 
too much, and will damage a magnetic layer. The content of this TM-DAR and the relation of the polish ability of a back coat 
layer express the above-mentioned (2) formula. 
[0017] 

(x) and (y) relational expression of the small alumina changes from (1) type to (2) types as mean particle diameter becomes 
smaller than 0.23 micrometers. Therefore, the polish ability (y) of the content (x) of TM-DR and TM-DA which is a mean 
diameter between TM-DAR(s), and a back coat layer is written between (1) type and (2) types, when it draws on xy direct 
axis of coordinates. 
[0018] 

Although it is larger mean particle diameter than TM-DR and the low alumina of relative polish ability does not have current, 
with larger mean particle diameter than this, relative polish ability becomes large, and when sufficient amount to have the 
reinforcement effectiveness is made to contain, it is thought that polish ability becomes high too much. Moreover, although it 
is mean particle diameter smaller than TM-DAR and the low alumina of relative polish ability does not have current, with 
mean particle diameter smaller than this, the reinforcement effectiveness is considered that small sufficient endurance is hard 
to be acquired. Therefore, the mean particle diameter of the low alumina of such relative polish ability has desirable 0.15- 
0.23 micrometers. 
[0019] 

Even if mean particle diameter is the alumina which is 0.15-0.23 micrometers, with the high aluinina of relative polish 
ability, it separates from the above-mentioned range, and if it is made the content from which the sufficient reinforcement 
effectiveness and abrasion resistance are obtained, a magnetic layer will be damaged. Moreover, the reinforcement 
effectiveness and abrasion resistance sufficient in the mean particle diameter of less than 0.15 micrometers are not obtained. 
[0020] 

In addition, the scanning electron microscope (SEM) was used for the mean particle diameter of an alumina, it measured 100 

particle size of the globular form alumina by one 20000 times the scale factor of this, and made them the average. 

[0021] 

Measurement of the polish ability of a back coat layer was measured according to the polish ability measuring method 
(ECMA-288 AnnexHrTape abrasivity measurement procedure) of the magnetic layer in the specification of 3.81mm width of 
face which is one of the storage systems for computers, helical- scanning record, the magnetic tape cartridge for information 
interchange, DDS-4 format, and 150m of tape length. 
[0022] 

As shown in drawing 2 , the prismatic form Sendust bar whose cross section is a square is arranged so that the longitudinal 
direction may go direct with the transit direction of the above-mentioned magnetic-recording medium, next the corner of the 
Sendust bar is perpendicularly stuffed into a back coat layer front face to 12 penetration include angles to the transit direction 
of a magnetic-recording medium. Then, die-length 50 m minutes are carried out by travel-speed 0.3 m/s for 1 **** of the 
magnetic-recording media supported by the tension of 0.526 N/cm per unit width of face. The Sendust bar uses the prismatic 
form Sendust bar (the Tokin [ Corp. ] make, the Sendust bar (Fe-Si-alurninum alloy), a trade name: a block, quality-of-the- 
material:SD-5) whose 6. 0x6. 0x25. 0mm cross section is a square. Moreover, a measurement environment is set to RH relative 
humidity 50**10%. 
[0023] 

As shown in drawin g 3 , in this case, the corner of the Sendust bar is deleted by wear with a magnetic-recording medium, and 
let width-of-face die-length (y) mum of the transit direction of the field formed by being deleted be the polish ability of a 
back coat layer. 
[0024] 

If the polish ability of a back coat layer is less than 13 micrometers, in transit, a blemish will occur in a back coat layer by 
contact with a guide pin etc. It becomes the cause which friction of a back coat layer goes up by this blemish, and transit 
becomes unstable, and produces an error. Moreover, the fragment generated from a blemish becomes the cause of the 
blinding of the magnetic head, and the cause which makes transit unstable by depositing on a guide pin etc. again. 13 
micrometers of polish ability of this back coat layer express the above-mentioned (3) formula. 
[0025] 

If the polish ability of a back coat layer exceeds 17 micrometers, in case it will be repeatedly rolled round in the shape of a 
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roll within a cartridge and equipment and a magnetic layer and a back coat layer will recriminate to each other, a blemish 
goes into a magnetic layer and it becomes the cause of an error. Moreover, the fragment generated from a blemish becomes 
the cause of the blinding of the magnetic head, and the cause which makes transit unstable by depositing on a guide pin etc. 
again. 17 micrometers of polish ability of this back coat layer express the above-mentioned (4) formula. 
[0026] 

Since the polish ability of a back coat layer is stopped low, when a magnetic layer and a back coat layer rub, the back coat 
layer with the property of the range surrounded by the above-mentioned (1) - (4) type does not damage a magnetic layer, 
while being equipped with the outstanding endurance. 
[0027] 

[Embodiment of the Invention] 

Although hereafter stated to a detail per concrete configuration of the magnetic -recording medium of this invention, if the 
polish ability of the content of an alumina and a back coat layer satisfies the above-mentioned conditions, in this invention, 
neither the ingredient, nor a configuration and the method of application will be restricted to the following publications. 
[0028] 

As a nonmagnetic base material, well-known things, such as polyester and a polyamide, can be used and it is not restricted 

especially. 

[0029] 

A back coat layer mainly consists of nonmagnetic powder and binder resin, and is prepared in the field of another side of the 
field which forms the non-magnetic layer and magnetic layer of a nonmagnetic base material for an improvement of transit 
stability or electrification prevention of a magnetic layer. As nonmagnetic powder, various nonmagnetic powder other than 
carbon black and an alumina, such as a calcium carbonate, titanium oxide, a barium sulfate, hematite, goethite, and other 
various abrasive materials, can be used. As carbon black, well-known things, such as furnace black, thermal black, and 
acetylene black, are used, and it is not restricted especially. As for an alumina, it is desirable to use the low alumina of 
relative polish ability as mentioned above in order to stop that the polish ability of a back coat layer comes it high to become 
too much. 
[0030] 

As a binder for back coat layers, well-known things, such as thermoplastics, heat-curing mold resin, and electron ray 
hardening mold resin, can be used, and it is not restricted especially. In the case of heat-curing mold resin, as a cross linking 
agent which stiffens these binder resin, the various well-known poly isocyanates can be used, for example. 
[0031] 

Moreover, in a back coat layer, lubricant, such as dispersants, such as a surfactant, a higher fatty acid, higher- fatty-acid ester, 
and a higher- fatty-acid amide, and other various additives may be added if needed. The coating for back coat stratification is 
adjusted by adding organic solvents, such as a methyl ethyl ketone, toluene, and a cyclohexanone, to the above-mentioned 
component. There is especially no limit in the organic solvent to be used. 
[0032] 

The process which manufactures a back coat layer consists of a kneading process, a distributed process, and a mixed process 
established if needed before and after these processes according to a well-known approach. A coating is applied by the 
method of application with a back coat layer well-known on a nonmagnetic base material. An under coat (easy-bonding 
layer) can also be prepared in the field where a back coat layer is prepared on a nonmagnetic base material for the purpose, 
such as adhesive improvement in a back coat layer and a nonmagnetic base material. Moreover, well-known non-contact 
surface treatment, such as corona discharge, can also be performed on a nonmagnetic base material. Thus, the applied coating 
is dried and fixed by the well-known desiccation means usually formed in the interior, such as a drying furnace. After drying, 
calender processing is performed as surface data smoothing if needed. Moreover, in order to promote hardening of binder 
resin, heat-curing processing and/or electron-beam-irradiation processing may be performed. 
[0033] 

The thickness of a back coat layer has desirable 0.1-1.0 micrometers. A magnetic layer side serves as an arc of a convex 
greatly by transit stability not changing, even if thickness exceeds 1.0 micrometers, but paint film reinforcement falling 
because the residual solvents of a back coat layer increase in number conversely, and cupping (extent from which a cross 
section becomes flatness or an arc when the cross section of the cross direction of the magnetic-recording medium of a tape 
mold is seen) being pulled at a back coat layer side, and the hit by the magnetic head gets worse. Moreover, if it is less than 
0. 1 micrometers, since it is smaller than the first [ an average of ] particle size of an alumina, the polish ability of a back coat 
layer will become high too much because all aluminas are exposed to a front face. 
[0034] 

A non-magnetic layer is mainly constituted by nonmagnetic powder and binder resin, and is prepared on a nonmagnetic base 
material. As nonmagnetic powder used for a non-magnetic layer, various well-known minerals powder, such as needlelike 
nonmagnetic powder, such as hematite and goethite, and a calcium carbonate, titanium oxide, a barium sulfate, an alumina, 
can be used. Moreover, it is desirable to use carbon black for a non-magnetic layer. As this carbon black, well-known things, 
such as furnace black, thermal black, and acetylene black, can be used. 
[0035] 

As a binder for non-magnetic layers, well-known things, such as thermoplastics, heat-curing mold resin, and electron ray 
hardening mold resin, can be used, and it is not restricted especially. In the case of heat-curing mold resin, as a cross linking 
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agent which stiffens these binder resin, the various well-known poly isocyanates can be used, for example. 
[0036] 

Moreover, in a non-magnetic layer, lubricant, such as an abrasive material, dispersants, such as a surfactant, a higher fatty 
acid, higher-fatty-acid ester, and a higher-fatty-acid amide, carbon black, and other various additives may be added if needed. 
The coating for non-magnetic layer formation is adjusted by adding organic solvents, such as a methyl ethyl ketone, toluene, 
and a cyclohexanone, to the above-mentioned component. There is especially no limit in the organic solvent to be used. 
[0037] 

The process which manufactures a non-magnetic layer consists of a kneading process, a distributed process, and a mixed 
process established if needed before and after these processes according to a well-known approach. A coating is applied by 
the method of application with a non-magnetic layer well-known on a nonmagnetic base material. An under coat (easy- 
bonding layer) can also be prepared in the field where a non-magnetic layer is prepared on a nonmagnetic base material for 
the purpose, such as adhesive improvement in a nonmagnetic membrane and a nonmagnetic base material. Moreover, well- 
known non-contact surface treatment, such as corona discharge, can also be performed on a nonmagnetic base material. Thus, 
the applied coating is dried and fixed by the well-known desiccation means usually formed in the interior, such as a drying 
furnace. Thus, after drying, calender processing is performed as surface data smoothing if needed. Moreover, in order to 
promote hardening of binder resin, heat-curing processing and/or electron-beam- irradiation processing may be performed. 
[0038] 

A magnetic layer mainly consists of ferromagnetic powder and binder resin, and is formed on the non-magnetic layer 
prepared on the nonmagnetic base material. As ferromagnetic powder, well-known things, such as metal powder of metals, 
such as oxide powder, such as magnetite and a barium ferrite, and iron, cobalt, nickel, or these alloys, can be used, and it is 
not restricted especially, for example. 
[0039] 

As binder resin for magnetic layers, well-known things, such as thermoplastics, heat-curing mold resin, and electron ray 
hardening mold resin, can be used, and it is not restricted especially. In the case of heat-curing mold resin, as a cross linking 
agent which stiffens these binder resin, the various well-known poly isocyanates etc. can be used, for example. 
[0040] 

Moreover, in a magnetic layer, lubricant, such as an abrasive material, dispersants, such as a surfactant, a higher fatty acid, 
higher- fatty-acid ester, and a higher-fatty-acid amide, carbon black, and other various additives may be added if needed. The 
coating for magnetic layer formation is adjusted by adding organic solvents, such as a methyl ethyl ketone, toluene, and a 
cyclohexanone, etc. to the above-mentioned component. There is especially no limit in the organic solvent to be used. 
[0041] 

The process which manufactures a magnetic layer consists of a kneading process, a distributed process, and a mixed process 
established if needed before and after these processes according to a well-known approach. A coating is applied by the 
method of application with a magnetic layer well-known on it after a non-magnetic layer is formed on a nonmagnetic base 
material. Thus, the applied coating is dried and fixed by the well-known desiccation means usually formed in the interior, 
such as a drying furnace. Under the present circumstances, ferromagnetic powder can be made into orientation or non- 
orientation by impressing a magnetic field. Moreover, a lubricant paint film, the various paint films for magnetic layer 
protection, etc. may be prepared on a magnetic layer if needed. Thus, after drying, calender processing is performed as 
surface data smoothing if needed. Moreover, in order to promote hardening of binder resin, heat-curing processing and/or 
electron-beam-irradiation processing may be performed. 
[0042] 

Especially a limit will not be carried out if, as for the sequence of formation of each class, a magnetic layer is formed on a 

non-magnetic layer. Moreover, heat-curing processing and/or electron-beam-irradiation processing of each class do not 

matter, after each class was formed, respectively, or also after all the layers are formed. Post-cutting in which all the layers 

were formed is performed, and a magnetic-recording medium is produced. Moreover, polish processing and cleaning 

treatment may be performed if needed. 

[0043] 

[Example] 

Hereafter, although the concrete example of this invention is explained with the example of a comparison, this invention is 
not limited to these examples. 
[0044] 
(Example 1) 

(Coating for non-magnetic layers) 

Needlelike hematite (alpha-FeOOH) ... The 80.0 weight sections 
(Major-axis length: 0.1 micrometers, 1 2nm of diameters of microcrystal) 
Carbon black ... The 20.0 weight sections 

(BET value:250m[ the Mitsubishi Chemical make, #950B, mean-particle-diameter: 1 7nm, and ] 2/g, DBP oil absorption: 
70ml/ 100g,pH:8) 

Vinyl chloride resin ... The 1 1.0 (solid content) weight sections 

(A thing, acrylic content which carried out acrylic denaturation of MR1 10 by Nippon Zeon [ Co., Ltd. ] Co., Ltd. using 2- 
isocyanate ethyl methacrylate (MOI) the Toyobo [ Co., Ltd. ] make, TB-0246, a vinyl-chloride-epoxy content monomer 
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copolymer, average-degree-of-polymerization:310, and potassium-persulfate use S content:0.6% (mass %): Six mols / one 
mol) 

Polyurethane resin ... (solid content) The 9.0 weight sections 

(Acrylic [ the Toyobo Co., Ltd. make, TB-0216, hydroxy content acrylic compound-phosphonic acid radical content 
phosphorus-compounds-hydroxy content polyester polyol, average-molecular-weight: 13000, P content:0.2% (mass %), and ] 
content: Eight mols / one mol) 
Dispersant ... The 1.2 weight sections 

(The Toho Chemical Industry Co., Ltd. make, RE610, phenylphosphonic acid) 
Abrasive material ... The 4.0 weight sections 

(The Sumitomo Chemical [ Co., Ltd. ] make, HIT60A, alpha-alumina, mean particle diameter: 0.22 micrometers) 

Fatty acid ... The 0.5 weight sections 

(The Nippon Oil & Fats Co., Ltd. make, NAA180) 

Fatty-acid amide ... The 0.5 weight sections 

((S) The Kao Corp. make, fatty-acid AMABDO) 

Fatty acid ester ... The 1.0 weight sections 

((BS) Made in Nikko Chemicals, NIKKORU) 

Solid content concentration = 30.0% (mass %) 

Solvent ratio: Methyl-ethyl-ketone / toluene / cyclohexanone =2/2/1 (mass ratio) 
[0045] 

The above-mentioned ingredient (except for a fatty acid, a fatty-acid amide, and fatty acid ester) was distributed by the 
kneader, this was distributed after kneading in the horizontal-type pin mill of zirconia-beads 80% restoration (voidage 50 
volume %) of the diameter of 0.8mm, a fatty acid, a fatty-acid amide, fatty acid ester, and the remaining solvent were added 
at the last, and viscosity control was performed. It filtered with the filter of 0.5 micrometers of average apertures after that, 
and the coating for nonmagnetic was produced. 
[0046] 

(Coating for magnetic layers) 

Ferromagnetic powder ... The 100.0 weight sections 

(Iron system needlelike magnetism powder (Fe/Co/alurninum/Y= 100/24/5/8 (atomic ratio), He: 189 kA/m, 
sigmas:135Am2/kg, BET value:51m2/g, major-axis length: 0.1 micrometers)) 
Vinyl chloride resin ... The 14.0 weight sections 

(The Nippon Zeon Co., Ltd. make, MR1 10 (vinyl chloride copolymer)) 
Polyurethane resin ... The 2.0 weight sections 
(The Toyobo Co., Ltd. make, UR8700, polyester polyurethane) 
Dispersant ... The 3.0 weight sections 

(The Toho Chemical Industry Co., Ltd. make, RE610, phenylphosphonic acid) 
Abrasive material ... The 4.0 weight sections 

(The Sumitomo Chemical [ Co., Ltd. ] make, HIT82, alpha-alumina, mean particle diameter: 0.12 micrometers) 

Fatty acid ... The 1.2 weight sections 

(The Nippon Oil & Fats Co., Ltd. make, NAA180) 

Fatty acid ester ... The 1.0 weight sections 

((BS) Made in Nikko Chemicals, NIKKORU) 

Solid content concentration = 16% (mass %) 

Solvent ratio: Methyl-ethyl-ketone / toluene / cyclohexanone =1/1/3 (mass %) 
[0047] 

The pin mill of a horizontal type distributed the above-mentioned ingredient after kneading by the kneader, and, finally 
viscosity accommodation was performed. Thus, addition mixing of the curing agent (product [ made from Japanese 
Polyurethane Industry ], coronate L) 4 weight section was carried out at the obtained coating for magnetic layers, it filtered 
with the filter of 0.5 micrometers of average apertures after that, and the coating for magnetic layers was produced. 
[0048] 

(Back coat layer presentation) 

Carbon black ... The 75.0 weight sections 

(The Cabot Corp. make, BP-800, the mean particle diameter of 17nm, the DBP oil absorption of 68ml / lOOg, specific- 
surface-area 210m2/g by the BET adsorption method) 
Carbon black ... The 10.0 weight sections 

(The Cabot Corp. make, BP- 130, the mean particle diameter of 75nm, the DBP oil absorption of 69ml / lOOg, specific- 
surface-area 25m2/g by the BET adsorption method) 
Calcium carbonate ... The 15.0 weight sections 

(The product made from Shiroishi Industry, white **** O, mean particle diameter of 30nm) 

Abrasive material (as opposed to a total of 100 weight sections of the two above-mentioned kinds of carbon black, and a 
calcium carbonate) ... The 0.2 weight sections 

(The product made from Daimei Telecom Engineering Chemical industry, alpha-alumina, TM-DR, mean particle diameter of 
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0.23 micrometers) 

Nitrocellulose ... The 65.0 weight sections 

(The Asahi Chemical Industry Co., Ltd. make, BTHs 1/2) 

Polyurethane resin ... The 35.0 weight sections 

(Aliphatic series polyester diol / aromatic polyester diol = 43/53) 

Solid content concentration = 1 1 .5% (mass %) 

Solvent ratio: Methyl-ethyl-ketone / toluene / cyclohexanone =50/40/10 (mass ratio) 
[0049] 

This was performed after kneading by the kneader and distribution was performed for the above-mentioned ingredient in the 
horizontal-type pin mill of zirconia-beads 80% restoration (voidage 50 volume %) of the diameter of 0.8mm. Thus, in the 
obtained coatings for back coat layers, addition mixing of the curing agent (product [ made from Japanese Polyurethane 
Industry ], coronate L) 4 weight section was carried out, it filtered with the filter of 0.5 micrometers of average apertures after 
this, and the coating for back coat layers was produced in them. 
[0050] 

Thus, the magnetic-recording medium was produced in the following way using the coating for non-magnetic layers, the 

coating for magnetic layers, and the coating for back coat layers which were obtained. 

[0051] 

(Spreading process) 

On the polyamide base material of 4. 5 -micrometer thickness, the thickness after calendering is 1.4 micrometers. The coating 
for non-magnetic layers was applied with the nozzle, it was processed once with the calender equipment which combined the 
plastics roll after desiccation, and the metal roll by part for number 150m [ in the working temperature of 100 degrees C, the 
linear pressure of 3500Ns/cm, and rate ]/of nips, electron beam irradiation was performed to the pan by 4.5Mrad(s), and the 
non- magnetic layer was formed so that it might become. 
[0052] 

It dried behind orientation, having applied [ on this non-magnetic layer, applied with the nozzle so that the thickness after 
calendering the coating for magnetic layers might be set to 0. 15 micrometers, and ] the field of 0.7T. It was processed once 
with the calender equipment which the plastics roll and the metal roll combined after that by part for number 150m [ in the 
working temperature of 100 degrees C, the linear pressure of 3500Ns/cm, and rate ]/of nips, and the magnetic layer was 
formed. 
[0053] 

Next, the coating for back coat layers was applied with the nozzle, and it dried so that the thickness after calendering on the 
nonmagnetic base material of the field of another side of a magnetic layer might be set to 0.5 micrometers. It was processed 
once with the calender equipment which the plastics roll and the metal roll combined after that by part for number 150m [ in 
the working temperature of 80 degrees C, linear pressure 3500 N/cm, and rate ]/of nips, and the back coat layer was formed. 
[0054] 

The produced magnetic-recording medium original fabric which carried out such was left at 60 degrees C for 48 hours, and 
heat curing was performed. It cut to 3.8mm width of face after that, and included in the cartridge for DDS-4, and the 
magnetic-recording medium (DDS-4) of an example 1 was produced. 
[0055] 

(Examples 2-8) 

Changing the alumina of the coating for back coat layers of an example 1 , as shown in Table 1 , other conditions produced the 
magnetic-recording medium of examples 2-8 like the example 1. 
[0056] 
[Table 1] 
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[0057] 

(Examples 1-7 of a comparison) 

Changing the alumina of the coating for back coat layers of an example 1 , as shown in Table 2, other conditions produced the 
magnetic-recording medium of the examples 1-7 of a comparison like the example 1. 
[0058] 
[Table 2] 
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[0059] 

Thus, surface observation of the polish ability (1) of a back coat layer, the magnetic layer after durability test, and a back coat 
layer was evaluated by the following way about the produced magnetic-recording medium of examples 1-8 and the examples 
1-7 of a comparison (2). 
[0060] 

(1) Polish ability of a back coat layer 

Drawing 2 is a sectional view explaining the measuring method of the polish ability of the back coat layer concerning this 
example. As shown in drawing 2 (a), the prismatic form Sendust bar 2 whose cross section is a square is arranged so that the 
longitudinal direction may go direct with the transit direction of the magnetic-recording medium 1 . Next, the corner of the 
Sendust bar 2 is perpendicularly stuffed into a back coat layer front face to 12 penetration include angles to the transit 
direction of the magnetic-recording medium 1, as shown in drawing 2 (b). Then, die-length 50 m minutes were carried out by 
travel-speed 0.3 m/s for 1 **** of the magnetic-recording media 1 supported by the tension of 0.20Ns / 3.8mm (0.526Ns/ 
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(cm) per unit width of face). The prismatic form Sendust bar (the Tokin [ Corp. ] make, the Sendust bar (Fe-Si-alurninum 
alloy), a trade name: a block, quality-of-the-material:SD-5) whose 6.0x6.0x2 5. 0mm cross section is a square was used for the 
Sendust bar 2. The measurement environments at this time were the temperature of 25 degrees C, and 50% of relative 
humidity RH. 
[0061] 

Drawing 3 is a perspective view showing the condition of having worn the Sendust bar 2 out. As shown in drawing 3 , the 
corner of the Sendust bar 2 was deleted by wear with the magnetic-recording medium 1, ten width-of-face die-length (y) 
mum of the transit direction of the field formed by being deleted was measured with the comparator (one 800 times the scale 
factor of this), and the average value was made into the polish ability of a back coat layer. 
2) The magnetic layer after endurance, back coat layer surface observation 
[0062] 

Drive C1554made from HP A of DDS-4 format was used for durability test, it recorded 32MB of random data on some 
magnetic-recording media, made it 1 time to reproduce the random data after that, and repeated it 2000 times. 
[0063] 

The magnetic layer of the part currently repeatedly rolled round within the cartridge and 100 every 10cm back coat layer 
front faces were observed in the transit direction under the 400 times as many microscope as this after termination of 
durability test. The valuation basis made "x" what has generating of "O" and a crack in a thing without generating of a crack. 
[0064] 

The result of the polish ability (y) of the content (x) of the alumina of an example and the example of a comparison and a 
back coat layer is shown in drawin g 4 . It is shown that a blemish is not observed by a magnetic layer side and the back coat 
stratification plane, but each magnetic-recording medium of the examples 1-8 after durable transit excels Table 1, Table 2, 
and drawing 4 in endurance. Moreover, when the polish ability (y) of the content (x) of an alumina and a back coat layer 
separates from the range of this invention, since neither the abrasion resistance of a back coat layer nor the reinforcement 
effectiveness is enough, it turns out that a blemish occurs in a back coat layer by contact of a guide pin etc., or the polish 
ability of a back coat layer becomes high too much, and a blemish is attached to a magnetic layer. 
[0065] 

As mentioned above, although the suitable operation gestalt of the magnetic-recording medium of this invention and the 
example were explained referring to an accompanying drawing, this invention is not limited to these examples. If it is this so- 
called contractor, it will be clear that it can hit on an idea for various kinds of examples of modification or examples of 
correction in the criteria of the technical thought indicated by the claim, and it will be understood as what naturally belongs to 
the technical range of this invention also about them. 
[0066] 

[Effect of the Invention] 

According to the magnetic-recording medium of this invention, by improving the endurance of a back coat layer and stopping 
the polish ability of a back coat layer low by making a back coat layer contain an alumina, in case a magnetic layer and a 
back coat layer rub, it can prevent damaging a magnetic layer. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is the graph which shows the straight-line type (1) showing the content (x) of an alumina, and relation with the polish 
ability (y) of a back coat layer, (2), (3), and (4). 
[Drawing 2] 

It is a sectional view for explaining the measuring method of the polish ability of the back coat layer concerning this 

example. 

[Drawing 3] 

It is a perspective view showing the condition of having worn the Sendust bar out. 
[DrawingjQ 

It is the graph which shows the straight-line type (1) showing the content (x) of an alumina, and relation with the polish 
ability (y) of a back coat layer, (2), (3), (4), an example, and the example of a comparison. 
[Description of Notations] 

1 Magnetic-Recording Medium 

2 Sendust Bar 

theta Penetration include angle 
[Translation done.] 
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